18 Stick insects are found in a variety of habitats throughout New Zealand, including at 19 least four species that occur at high altitudes. Here they face physiological challenges that 
New Zealand have not been studied, and it is likely that other species are biochemically, 42 evolutionary or ecologically constrained to avoid freezing through supercooling rather than 43 tolerating internal ice formation (Sinclair et al. 2003) .
44
At least four species of stick insect are found in montane habitats of the South Island investigating cold tolerance strategies in these stick insects, we must first determine the 51 selective pressures that they face throughout the year, and the life stages that are present 52 during the coldest months. and leaf litter using a one-sided Wilcoxon signed-rank test implemented in R.
survive similar conditions. In fact, the winter temperatures at some of the lowland sites can be 171 nearly as cold as the montane sites. Seaward Moss (elevation 9m) had between two and 45 172 monthly freezing measures, and was the only site at which temperatures below freezing were 173 recorded in all 12 months of the year (Table 3) . Additionally, Seaward Moss had an average 174 daily low canopy temperature of +1.0˚C in July, and an absolute minimum temperature of 175 -6.7˚C in October (Figure 4 ). Although more freezing recordings were taken at montane sites, 176 this was the coldest measurement anywhere in October, and demonstrates that overwinter 177 survival in exposed lowland populations of N. annulata also requires adaptation to the cold.
178
In contrast to N. annulata, lowland populations of Micrarchus nov. sp. 1 ( 
182
Incidences of freezing were also lower at Puhi Puhi in July (6-20, compared to 34 -106 at Mt.
183
Arthur and Sewell, Table 2 ). Thus, in Micrarchus, lowland populations may experience less 184 selective pressure to tolerate freezing than montane populations.
185
There was also evidence of thermal buffering in the leaf litter. In the canopy, Arthur). There were also more sub-zero events in the canopy than the litter ( 
